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Effects of growing age on photosynthetic characteristics and
soil moisture for Medicago sativa and Caragana korshinkii
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Abstract: In order to explore the effect of growing age of Medicago sativa and Caragana korshinkii on leaf
photosynthetic characteristics and soil moisture, we studied the dynamics of leaf photosynthetic parameters, leaf
traits and soil volume-tric water content at the 0~400 cm soil depth (SWC_,y) of Medicago sativa in degraded pe-
riod (ALF,,, ALF,;, ALF,,, and ALF, ) and Caragana korshinkii in middle — and old-aged period ( KOP,,
KOP,, KOP,,, and KOP,;). This study was conducted in 2014 at the Liudaogou catchment located in the severe

erosion center of wind-water erosion crisscross region on the Loess Plateau of China. The results showed that leaf
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photosyntheticrate (P,) was not significantly different between ALF,, and ALF, (P >0.05), and gradually
decreased with growing age ( ALF,;and ALF,,). Compared with ALF;, P, of ALF;;and ALF, decreased 2.32 pmol
-m” + s and 7.76 pumol - m™ - s7', respectively. Compared with ALF,,, SWC,_,, increased to 10.88%
(ALF,;) and then decreased to 8.81% ( ALF;;) and 6.12% ( ALF,,). The limitation of soil moisture on ALF,; was
not significant, but water stress increased 0.340 of the non-stomatal limitation of photosynthesis for ALF 4. As to C.
korshinskii, P, increased first and then decreased with increasing growing age. P, of KOP,; and KOP ,,was not sig-
nificantly different (P>0.05), and they were 6.57 and 7.66 pmol - m™ - s, respectively, greater than KOP,,.
Compared with KOP;, P, of KOP., decreased 4.95 pmol + m™
(8.50%) , KOP,;,(9.06%) , and KOP,;(10.71%) , which all grew in Loessial soil. The recovery of soil moisture de-

creased 0.185 the stomatal and 2.180 non-stomatal limitations for KOP,;. Moreover, there was significant correlation

- s~ SWC,_,, increased with growing age for KOP,,

between relative chlorophyll content and P, for C. korshinskii (P<0.001, r=0.514). Collectively, results from our
study indicated that leaf photosynthetic parameters fluctuated with increasing age for M. sativa in degraded period and
C. korshinskii in middle— and old-aged period, which was related to changes in soil moisture.

Keywords: growing age; photosynthetic characteristic; soil moisture; Medicago sativa in degraded period;

Caragana korshinkii in middle— and old-aged period; the Loess Plateau
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Table 1  The basic information of the study site
L B AEFR/a b B T /m T Al PRis/m W2/ em
Plot Vegetation Age Geographic coordinate Altitude Soil type Height Base diameter
ALF,, 10 38°47.663'N, 110°21.716'E 1186 0.84+0.13  3.19+0.83
ALF 5 EEE 13 38°47.247'N, 110°21.946'E 1250 0.72+0.02  2.85+0.28
ALF3; M. sativa 33 38°47.337'N, 110°21.923'E 1237 0.61+3.44  2.56+0.23
ALF 4 49 38°47.513'N, 110°21.843'E 1225 WAt Loessial  0.52£0.29  2.74+0.25
KOP,, 10 38°47.651'N, 110°21.744'E 1186 1.47£0.13  8.51%1.18
KOP 4 4k 43 38°47.262'N, 110°21.994'E 1250 1.73£0.09  16.34+1.49
KOP,;  C. korshinskii 73 38°47.349'N, 110°21.942'E 1222 1.44+0.25 13.85x1.73
KOP 55 25 38°47.414'N, 110°21.910'E 1215 Kb+ Aeolian  2.01£0.23  16.07+1.48
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Note : Growing ages 1, 2, 3 and 4 of Medicago sativa and Caragana korshinskit were ALF,;, ALF,y, ALF;;, ALF,y,
and KOP,,, KOP,;, KOP,;, KOP,;, respectively. Different lowercase letters indicate significant differences (P<0.05)

among growing ages for the same species. The same as below.

| AEEKERETS (ALF) 5 (KOP)HHE P,,T.,G.#1 WUE b
Fig.1 Leaf P,,T.,G, , and WUE of Medicago sativa ( ALF) and Caragana korshinskii (KOP) at different growing ages
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Fig.2 Leaf SPAD and LMA of Medicago sativa ( ALF) and Caragana korshinskit (KOP) at different growing ages
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KRN ALF,, (10.88%) % i, ALF,,
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0.05) ,ALF,,(6.12%) f ik, R Il B 15 A K AF R
FR 38 T, - BB OK o 22 BT T PR AR LR AR R o AR
ALF,, ALF 1 ALF 7E 100 ~400 cm [i] 4435 )% + 3¢
SRR ZERALE (P>0.05), 7 H & KRB+
JEREE R I AR AN 3 B A A 3 — | UL AR AR K
%2 AEEKFEREENTZOSIRHEMIESFLRSE
Table 2 Stomatal and non-stomatal limitations of Medicago sativa

and Caragana korshinskii at different growing ages

AR BT M. sativa ¥r2k C. korshinskii
Variable 10a 13a 33a 49a 10a 25a 43a 73 a
L, 0.513a 0.467a 0492a 0.523a 0.662a 0.578b 0.477c 0.619ab
Ci/G,  1304b 1207b 1.449b 1.789a 4.618a 3.011bc 2.438c 4.014ab

T R AN [R) /NG S0 3R AN [ A AR BR [0] 22 57 . 3% (P<
0.05)
Note ; Different lowercase letters indicate significant differences ( P<

0.05) among growing ages for the same species.

+ 2 FF Soil depth/cm

55 A F RO B E A AE 10~ 33 a [B]AR R X 100 ~
400 cm 1 2 K WO THFERE BEAR L, 7E 250 ~
300 ecm + 2, ALF MR FHE 3 A4 KAFRR + 5
KA IR BT R . ALF,, 78 250 ~ 300 em + )2
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H 2 EHOK o e i WA g & . KOP , #E 100 ~
400 em 2 HHEE K EE BB P TR A,
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T FE 250 em Ze A5 IR FEAR, G AR
FHHLEE . 7E 100 ~250 em + 2, 1+ 35 K &
TN KOP,,(6.97% ) >KOP ,(6.11%) , £ 250 ~ 400
em T2, RISk &R KOP,(7.86%) >
KOP ,,(6.75%) .
222 AKFRASRRELELEARSGH® K3
Ty AR R A8 AT A MR [R] 1 )2 3K 5%
W20 as . R THrAc 25 a FEHLCR YD 1 1
TEICFRAT53HT 10,13 .33 a F149 a B 15 BEHLAT 10,
43 a F1 73 a WRFSRMRML, N [FIAERAR R E 7 M 100~
400 cm 1 )2 1 HE K EE 22 Rk AR 0 EOK T (P<
0.01) ,HH1100~200 em 25 75K, F {HiAF] 150.703
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Fig.3 Soil water content of Medicago sativa ( ALF) and Caragana korshinskii ( KOP)

in the 0~400 cm soil depth at different growing ages
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£33 ARERKFREBENITHEM0~400 cm
TRTESKENFTESN
Table 3 ANOVA analysis of soil moisture at the 0~400 c¢m
soil depth among different growing ages in Medicago sativa

and Caragana korshinskii land

T2 %E/ em B1E M. sativa & C. korshinskii
Soil depth df F P df F P
0~100 3 5.604 0.023 2 3.613 0.093
100~200 3 150.703 <0.001 2 6.203 0.035
200~ 300 3 32,587 <0.001 2 22302  0.002
300~400 3 22315 <0.001 2 5.506 0.044
0~400 3 32.657 <0.001 2 8.421 0.007

TE 100~400 em 4= )25, A= AR BRGT 18 5 b 1 18 5
7Kk 18 2 M A 445 T 32 5 AR AR, T R IR R Bt 2 1
BEUR B B0 B A AR R A W i 5 e 50 ek B0 e I
U A RAERR AT 0~400 em 2RS4 HEK Sy
HIS2 5 T H fEH, 100~400 cm + )2 H K124
SRR FN B K- (P<0.05) , Hid 200~ 300 em +
E g KEEF RO, FHILE] 22.302,

3 9 @
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